SECTION 1 
BINARY LOAD/DUMP PROGRAM (BLD II) 

BLD II is loaded using the bootstrap loader routine, which specifies the input reader. Once 
loaded, BLD II automatically relocates itself into the upper part of the highest 4K memory 
increment, unless the operator specifies another 4K increment. BLD II also dynamically 
adapts itself to load object program tapes from the input device specified in the bootstrap 
loader routine, and performs a check-sum of object program records. 

After BLD II has been loaded into memory, it need not be reloaded for the entering of 
subsequent object programs. 

Initially, BLD II occupies addresses 007000 through 007755 of the first 4K memory 
increment, where it does, not interfere with the bootstrap loader routine occupying 
addresses 007756 through 007776. Immediately after loading, BLD II relocates to occupy 
addresses 0x7400 through 0x7755, where x denotes the highest, or operator specified, 4K 
of memory. 

x = Memory Increment 

4K 

1 8K 

2 12K 

3 16K 

4 20K 

5 24K 

6 28K 

7 32K 

Entry to BLD II to load object program tapes is always 0x7600, and entry to punch binary 
object tapes of memory contents is 0x7404. 



LOADING THE BOOTSTRAP ROUTINE 

Under normal conditions the bootstrap loader routine would be loaded automatically as 
follows: 

a. With the POWER switch in the ON position, place the computer in the run mode by 
pressing the STEP/RUN switch (RUN indicator is blinking). 
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b. Insert the BLD It tape in the reader with the first binary frame at the read station. 

c. Press the boot switch (RUN indicator is now on). This transfers the bootstrap program 
from the processor's control store to computer memory and executes loading of the 
BLD II program. 

For maintenance purposes it may be desirable to load the bootstrap routine manually. 

Table 1-1 lists the manual bootstrap loader routines. If the high-speed paper tape reader 
is to be used for subsequent program loading, select the column headed High-Speed 
Reader Code; for the Teletype paper tape reader, select the column headed Teletype 
Reader Code. 

To load the bootstrap loader routine: 

a. Ensure that computer power is turned on and that the system is initialized. 

b. Load the starting memory address of the bootstrap loader (007756) into the P register. 

c. Press MEM switch momentarily. 

d. Clear the console display (Press DISPL CLR). 

e. Select the first bootstrap loader instruction from the appropriate column in table 1-1, 
and load it into the console display. 

f. Press ENTER to load the display contents into the address specified by the P register, 
which is incremented by one after the instruction is loaded. 

g. Clear the display (Press DISPL CLR). 

h. Repeat steps d, e, f, and g for each bootstrap loader instruction. 

Table 1-1. Bootstrap Loader Routines 



Address 

007756 
007757 
007760 
007761 
007762 
007763 
007764 



High-Speed 
Reader Code 

102637 
004011 
004041 
004446 
001020 
007772 
055000 



Teletype 
Reader Code 

102601 
004011 
004041 
004446 
001020 
007772 
055000 



Symbolic Coding 

READ CIB 

ASLB 
LRLB 
LLRL 
JBZ 
(Memory address) 
STA 



RDR 

NBIT -7 

1 

6 

SEL 



0,1 



(continued) 
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Table 1-1. Bootstrap Loader Routines (continued) 





High-Speed 


Teletype 








Address 


Reader Code 


Reader Code 




Symbolic Coding 




007765 


001010 


001010 




JAZ 


LHLT+1 


007766 


007000* 


007000* 




(Memory address) 




007767 


005144 


005144 




IXR 




007770 


005101 


005101 


ENTR 


INCR 


1 


007771 


100537 


102601 




EXC** 


RDON 


007772 


101537 


101201 


SEL 


SEN 


IBFR.READ 


007773 


007756 


007756 




(Memory address) 




007774 


001000 


001000 




JMP 


* -2 


007775 


007772 


007772 




(Memory address) 





NOTE 

The bootstrap loader routine is always loaded into the specified ad- 
dresses of the first 4K memory increment, regardless of available 
memory. 

* Replace this code with 007600 if the test executive of MAINTAIN II 
(refer to document number 98 A 9952 06R) is to be loaded and executed. 

** CIB instruction if TTY bootstrap. 
To verify bootstrap loading: 

a. Initialize the system by pressing (SYSTEM) RESET. 

b. Load 007756 into the P register. 

c. Select the memory for display by pressing MEM and press DISPL. 

The contents of the memory addresses are displayed sequentially each time the DISPL 
switch is pressed. If an error is found, load the correct instruction code into memory. Note 
that the P register error address is always the error address plus one. 

BLD II, and subsequent object programs, can now be loaded into memory. 

LOADING THE BLD II PROGRAM 

CAUTION 

To adapt to the input device, BLD II examines address 000200 to determine if 
the system includes the automatic bootstrap loader (ABL) option, then the 
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contents of the first address of the manual bootstrap loader routine, both of 
which can indicate the input device. If address 000200 inadvertently contains 
one of the two input device codes, and the device used is different, BLD II 
malfunctions. 

After the bootstrap loader routine has been successfully loaded into memory: 

a. Clear the instruction register. 

b. Load 007770 into the P register. 

c. Load 007000 into the X register. 

d. Set the SENSE switch(es) for the desired program option (table 1-2). 

e. Turn on the paper tape reader specified by the bootstrap loader routine. 

f. Position the BLD II program tape in the reader with the first data frame after the 
position-8-only punches (figure 1-1) under the high-speed reader head or under the 
reading station of the Teletype reader. 

g. To load tape, press RUN, then START. Loading is complete when the computer changes 
to step mode. 

Table 1-2. BLD II SENSE Switch Options 

SENSE Switch When Set = 

1 Allows selection of any 4K memory increment in which 

BLD II is to operate, or specification of a nonstand- 
ard device address for the high-speed paper tape 
punch. 

After BLD II is loaded, the computer halts with 
07014 in the P register. 

To specify a 4K memory increment, load one of the 
following in the A register: 



A Register 


Memory Increment 


000000 


First 4K 


000001 


Second 4K 


000002 


Third 4K 


000003 


Fourth 4K 


000004 


Fifth 4K 


000005 


Sixth 4K 




(continued) 
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Table 1-2. BLD II SENSE Switch Options (continued) 

A Register Memory Increment 

000006 Seventh 4K 

000007 Eighth 4K 

The standard high-speed paper tape punch device 
address is 037. To specify a nonstandard device 
address, load it into the B register. 

Result: Pressing START initiates the re- 
location of BLD II from the first 4K memory incre- 
ment and implements the punch address. The computer 
halts with zeros in the A, B, and X registers and 
0x7600 in the P register, where x = the specified 
increment as described above. Object program tapes 
can then be loaded. 

SENSE Switch When Set = 

2 Adjusts the program for Teletype paper tape punch 
output. (For use when input is from high-speed 
reader, but a high-speed punch is not available.) 

Result: BLD II and the object program can be 
loaded and executed without further operator inter- 
vention. 

3 Allows splicing an object program to the BLD II 
program tape. 

NOTE 

If no SENSE switches are set, the BLD II program is loaded and 
relocates automatically to the highest 4K memory increment. The 
computer then halts with the entry address for reading object 
program tapes in the P register (0x7600) and zeros in the A, 
B, and X registers. 



if SENSE switch 1 was set: 

a. Reset SENSE switch 1. 

b. Clear the A register. 
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• •• 

_ • 



• •• 






• • 



FIRST BINARY FRAME 



• •• 






• •• 



• • 



• • 



100437 

006010 

000223 

002000 

007320 

001100 

007012 

005001 

001000 

007014 

000007 

005111 

054310 

006010 



ym-1889 



87654 32 1 
Figure 1-1. BLD It Tape Format (Bootstrap-Loadable) 
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c. Load the appropriate values, as defined in table 2-2, in the A and/or B registers. 

d. Press START. 

When BLD If loading is complete, the computer halts with 0x7600 in the P register unless 
SENSE switch 3 was set (table 1-2), in which case the computer implements loading and 
execution of the spliced object program. 

Remove the BLD If program tape from the reader after loading, and reset SENSE switch 2, 
if applicable. 

LOADING AN OBJECT PROGRAM 

Object programs can be loaded from the bootstrap-routine-specified device immediately 
after BLD II. For all subsequent loadings, make sure that the P register is set to 0x7600. 

Verification 

To ensure that an object program tape contains no errors before it is loaded into memory, 
BLD II has a check-sum error-checking option. To use this option: 

a. Turn on the bootstrap-routine-specified reader. 

b. Position the object program tape in the reader with leader at the reading head (figure 
1-2). 

c. Load minus value (0100000) into the A register. 

d. Clear the instruction register. 

e. Set RU N indicator on and press START. 

No errors are indicated by the computer halting with: 

P register = 0x7600 

A register = 0100000 

B register = 000000 

X register = execution address 

If a check-sum error occurs, the computer halts with: 

P register = 0x7600 

A register = 0100000 

B register = 0177777 

X Register = Address of last record 
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VISUAL AID 
RECORD MARKET 
RECORD SIZE 

ORIGIN ADDRESS 
DATA 



• •••• 

• •••• 



DATA 
CHECKSUM 

VISUAL AID 
RECORD MARK -t 
RECORD SIZE 

EXECUTION ADDRESS 
CHECKSUM 



• . • 
> 

• •• 

• •• 

• • 
• 

• •• 

• •• 
*»- ~ 






• •• 



V 

I 
V 



• •• 



• • 

• ••••" 

• •••• 

• •••• 



• •• 



• •• 



• •• 

• •• 






• • 



• •• 

• •• 

• •• 



000011 
027400 
007400 
002000 
027434 
000007 
007401 

002000 
027434 
001000 
027403 
001014 



000000 
027400 
027400 



VTtl-lSM 



8 765 4 3 2 1 



Figure 1-2. Object Program Tape Format 



Loader 1-9 



BLD II 



To retry a checksum error record, reposition the object program tape at the previous 
visual aid and press START. If a check-sum error is again read, visually check each 
character in the record for an error in punching or damaged tape. 

Load Program and Halt 

To load the object program and halt before execution: 

a. Turn on the reader and position the tape in the reading station. 

b. Clear the A, B, X, and instruction registers. 

c. Load 0x7600 into the P register. 

d. Set RUN indicator on and press START. 

Correct loading is indicated when the computer halts with: 

P register = 0x7600 

A register = 000000 

B register = 000000 

X register = execution address 

A check-sum error is indicated by the conditions described for object program tape 
verification described above. 

Load Program and Execute 

Programs can be loaded and immediately executed using the steps described above for 
the load-and-halt option, except in step b load 000001 (or any positive number) in the A 
register. 

PUNCHING PROGRAM TAPES 

The BLD II program adapts to the input reader and the output punch devices by 
interrogating the bootstrap loader routine. Setting SENSE switch 2 (table 1-2) prior to 
loading BLD II program adjusts the program for Teletype punch output regardless of the 
bootstrap-routine-specified devices. 

To punch reloadable object program tapes after the programs have been loaded into 
memory, turn on the punch and: 

a. Load the beginning address of the area to be punched into the A register. 
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b. Load the final address to be punched into the B register. 

c. Load the first instruction to be executed at load time into the X register, 
OR 

if noncontiguous memory areas are to be punched, load minus one (177777) into the X 
register. 

d. Load 0x7404 (entry address to BLD II to punch object tapes) into the P register. 

e. Clear the instruction register. 

f. Press (system) RESET, set RUN indicator on and press START. 

The program punches the object tape and the computer halts with all registers unaltered. 

If noncontiguous areas are to be punched, perform steps a through f. Prior to punching 
the last area, load the first instruction to be executed at load time into the X register. 

PUNCHING MEMORY CONTENTS 

To punch a tape of the binary memory contents on the high-speed paper tape punch, 
SENSE switch 2 must not be set when BLD II is loaded. To punch a tape from memory on 
the Teletype punch, SENSE switch 2 must be set (if the input reader is a high-speed paper 
tape device). 

The operator can specify that tapes be punched in binary format for reloading using the 
BLD II, or that the BLD II program be punched in bootstrap-loadable format. 

To punch a tape in binary format, use the procedures described above for punching 
program tapes. 

To punch a bootstrap-loadable tape of BLD II itself: 

a. Load 0x7400 into the P register. 

b. Clear the A and B registers. 

c. Load a nonzero value into the X register. 

d. Press (system) RESET, set RUN indicator on and press START. 
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